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ABSTRACT
Title of Dissertation:

Study on the Safety Management of DG Container
Transportation in Yangshan Port

Degree:

MSc

Based on the characteristics of safety and efficiency, the container transportation has
become the main way of waterway transportation. At present, the biggest container
ship in the world can load more than 20000 TEUs. It is worth noting that a considerable
volume of the cargo transportation by container ships is marine DG, and whether DG
is properly loaded according to regulations directly affects the safety of personnel,
ships and marine environment.

Packaged DG have characteristics of flammability, explosiveness, corrosiveness,
toxicity, volatility and so on (Liu Zhaoqing, 1999, p. 26-28). Different types of DG
have different requirements of the packing, stowage and segregation. A slight
negligence may cause serious loss. In recent years, the total amount of DG at sea has
been obviously rising. The classification of DG under the IMDG Code is more than
3000, accounting for more than 50% of the total cargo at sea. The possible problems,
which may arise from the process of DG container transportation, are divided into
several aspects (Liu Minghua, 2011, p. 51-54). The first is whether there is a false
information and concealed information from the cargo owner; the second is whether
containers are properly disposed of at ports; the third is whether the containers are
strictly loaded in accordance with the relevant regulations during loading and
unloading DG containers.

To prevent the possible hazards of DG transportation, all countries in the world have

iii

strict requirements and complete management system for DG maritime transportation.
However, in practice, Accidents caused by concealed and false declaration, poor
packing quality and improper placement of DG occur frequently. After the accident of
DG transport, it not only caused the loss of life and property, but also resulted in the
catastrophic consequences of the marine environment and the fishery economy. How
to effectively prevent and control the accidents of DG container transportation is of
great significance for protecting the marine environment and promoting the fast
development of the shipping economy (Yang Zhihui, 2007, p. 32-35).

The Yangshan MSA is responsible for the management of the national water traffic
safety and prevention of the pollution of the ship, which also plays an important role
in the safety management of the DG at sea. However, the"8.12 explosion accident" in
Tianjin Port reveals that there are still many problems in safety management of DG
container transportation to be resolved.

Based on the successful experience at home and abroad, the essay focuses on the safety
management of DG container transportation in Yangshan Port, deeply analyses the
current situation of the safety management of DG container transportation in Yangshan
Port. Then it puts forward pertinent countermeasures and suggestions for the safety
management of DG container transportation in Yangshan Port. It will provide some
references for future safety management of DG container transportation in China.

KEY WORDS: DG, Concealed and false declaration, Safety management, Container,
Open-package inspection, Yangshan MSA, Stowage, Segregation

iv

TABLE OF CONTENTS
DECLARATION ..............................................................................................................................I
ACKNOWLEDGEMENTS ............................................................................................................II
ABSTRACT ...................................................................................................................................III
TABLE OF CONTENTS................................................................................................................ V
LIST OF TABLES ....................................................................................................................... VIII
LIST OF FIGURES........................................................................................................................IX
LIST OF ABBREVIATIONS ..........................................................................................................X
CHAPTER 1 .................................................................................................................................... 1
INTRODUCTION ........................................................................................................................... 1
1.1 RESEARCH BACKGROUND AND SIGNIFICANCE................................................................................ 1
1.1.1 Background ............................................................................................................................ 1
1.1.2 Significance ........................................................................................................................... 3
1.2 LITERATURE REVIEW ..................................................................................................................... 4
1.2.1 Foreign Research Status ........................................................................................................ 4
1.2.2 Domestic Research Status ...................................................................................................... 6
1.3 RESEARCH IDEAS AND RESEARCH METHODS ................................................................................ 9
1.3.1 Research Ideas ..................................................................................................................... 10
1.3.2 Research Methods................................................................................................................ 10
CHAPTER 2 .................................................................................................................................. 11
OVERVIEW AND TRANSPORTATION OF DG ........................................................................ 11
2.1 DEFINITION AND CLASSIFICATION OF DG .................................................................................... 12
2.2 SAFETY MANAGEMENT OF DG CONTAINER TRANSPORTATION .................................................... 14
2.2.1 The safety of DG .................................................................................................................. 15
2.2.2 The safety of containers ....................................................................................................... 16
2.2.3 Safety management of DG containers ................................................................................. 16
2.3 TRANSPORTATION PROCESS FOR DG CONTAINERS ....................................................................... 17
CHAPTER 3 .................................................................................................................................. 33
ANALYSIS ON STATUS OF SAFETY MANAGEMENT OF DG CONTAINER
TRANSPORTATION IN YANGSHAN PORT ............................................................................. 33
3.1 OVERVIEW OF DG CONTAINER TRANSPORTATION IN YANGSHAN PORT ....................................... 34
3.2 MAIN MEASURES AND EFFECTIVENESS OF SAFETY MANAGEMENT OF DG CONTAINER

v

TRANSPORTATION .............................................................................................................................. 38

3.2.1 Main management measures ............................................................................................... 38
3.2.2 Main management Achievements......................................................................................... 41
3.3EXISTING PROBLEMS .................................................................................................................... 43
3.3.1 Disorderly and conflicting normative documents ................................................................ 43
3.3.2 The unclear responsibilities of multiple management departments ..................................... 44
3.3.3 Insufficient information sharing .......................................................................................... 45
3.3.4 Lack of effective means of management .............................................................................. 45
3.3.5 Lack of experience and responsibility awareness of the employees .................................... 46
3.3.6 Insufficient law enforcement officers of DG. ....................................................................... 47
3.3.7 Insufficient emergency force for DG-related accidents ....................................................... 47
CHAPTER 4 .................................................................................................................................. 49
ADVANCED MANAGEMENT MEASURES AT HOME AND ABROAD IN THE TRANSPORT
OF DG CONTAINERS ................................................................................................................. 49
4.1 OVERVIEW OF MEASURES IN FOREIGN PORTS. .............................................................................. 49
4.1.1 Germany .............................................................................................................................. 50
4.1.2 Canada ................................................................................................................................ 52
4.1.3 Australia .............................................................................................................................. 54
4.2 TYPICAL MEASURES IN CHINA ..................................................................................................... 56
4.2.1 Ningbo Port. ........................................................................................................................ 57
4.2.2 Qingdao Port. ...................................................................................................................... 59
4.3 CONCLUSION ............................................................................................................................... 60
CHAPTER 5 .................................................................................................................................. 62
THE COUNTERMEASURE AND SUGGESTIONS OF SAFETY MANAGEMENT OF DG
CONTAINER TRANSPORTATION IN YANGSHAN PORT ..................................................... 62
5.1 STRENGTHENING INTERNAL MANAGEMENT AND THE CHANGE OF RESPONSIBILITIES CONCEPTS .. 62
5.1.1 Combing and simplifying the normative documents ............................................................ 62
5.1.2 Separating duties and responsibilities of relevant authorities ............................................. 63
5.1.3 Changing concept from management to service .................................................................. 63
5.2 EXPLORING NEW MANAGEMENT METHODS .................................................................................. 64
5.2.1 Strengthening the information sharing and cooperation mechanism .................................. 65
5.2.2 Intelligentized and informatized management ..................................................................... 66
5.2.3 Establishing the integrity management system .................................................................... 68
5.2.4 Increasing the sanction against the concealed and false declaration ................................. 68
5.2.5 Enhancing the record management of the container yard ................................................... 69
5.3 IMPROVING THE QUALITY OF LAW ENFORCEMENT OFFICERS AND OPERATORS OF DG .................. 70
5.3.1 Strengthening the training of law enforcement officers ....................................................... 70
5.3.2 Improving the employees’ awareness of legal and responsibility ........................................ 71

vi

5.4 IMPROVING THE EMERGENCY RESPONSE AND SERVICE CAPACITIES .............................................. 71
5.4.1 Setting up the emergency response center ........................................................................... 72
5.4.2 Perfecting the emergency response plan and work procedure ............................................. 72
CHAPTER 6 .................................................................................................................................. 74
CONCLUSION ............................................................................................................................. 74
REFERENCE................................................................................................................................ 76

vii

LIST OF TABLES
TABLE 2.1 CATEGORIES OF DG............................................................................12
TABLE 2.2 THE RESPONSIBILITIES OF THE MANAGEMENT
DEPARTMENTS OF THE DG ..................................................................................18
TABLE. 2.3 STOWAGE TABLE OF CLASS 1 DG ..................................................31
TABLE. 2.4 STOWAGE TABLE OF CLASS 2 TO 9 AND LIMITED QUANTITIES
OF CLASS 1.4 DG 25 ................................................................................................32
TABLE. 2.5 GENERAL PROVISIONS FOR SEGREGATION ...............................33
TABLE 3.1 COMPARISON OF CONTAINER VOLUMES OF DG PACKAGED
BETWEEN YANGSHAN PORT AND SHANGHAI PORT FROM 2014 TO 2017
(TEUS) ........................................................................................................................35
TABLE 3.2 DG CONTAINER OPEN-PACKAGE INSPECTIONS AND
CONCEALED AND FALSE DECLARATION IN 2014-2017 .................................37

viii

LIST OF FIGURES

FIGURE 1.1 DG HAZARDS AND THEIR CONSEQUENCES .................................2
FIGURE 2.1 A CONCEPTUAL MODEL OF THE TRANSPORT SYSTEM...........15
FIGURE 2.2 "DOOR TO DOOR” CONTAINER TRANSPORTATION PROCESS
FOR DG ......................................................................................................................20
FIGURE 2.3 EMPTY CONTAINER BEFORE PACKING .......................................24
FIGURE 2.4 HALF-CONTAINER IN PACKING .....................................................24
FIGURE 2.5 DG CONTAINER AFTER PACKING..................................................25
FIGURE 2.6 SINGLE PACKAGE .............................................................................25
FIGURE 2.7 SAFETY QUALIFIED SIGNS OF CONTAINER ...............................26
FIGURE 2.8 THE SEAL OF DG CONTAINER ........................................................26
FIGURE 3.1 COMPARISON OF CONTAINER VOLUMES (TEUS) OF DG
PACKAGED BETWEEN YANGSHAN PORT AND SHANGHAI PORT IN 20142017 ............................................................................................................................36
FIGURE 3.2 COMPARISON OF THE NUMBER OF OPEN-PACKAGE
INSPECTIONS AND OPEN-PACKAGE INSPECTIONS OF CONTAINERS
FROM 2014 TO 2017 .................................................................................................37
FIGURE 3.3 COMPARISON OF THE NUMBER OF CASES AND CONTAINERS
OF SEIZED CONCEALED AND FALSE DECLARATION (TEUS) FROM 20142017 ............................................................................................................................38
FIGURE. 4.1 FLOW CHART OF DG TRANSPORTATION IN SOME EUROPEAN
PORTS ........................................................................................................................50

ix

LIST OF ABBREVIATIONS

IMO

International Maritime Organization

International
MSA
Maritime
SOLAS
Organization
CSC 1992

Maritime Safety Administration

DG

Dangerous Goods

LNG

Liquefied Natural Gas

TEU

Twenty feet Equivalent Unit

PDG

Packaged Dangerous Goods

AMSA

Australian Maritime Safety Authority

UK P & I Club

United Kingdom Protection and Indemnity Club

USCG

United States Coast Guard

DNV

Det Norske Veritas

PSC

Port State control

LCL

Less Than Container Load

MARPOL 73/78

International Convention for the Prevention of Pollution from

CIQ

China Inspection and Quarantine

UN

United Nations

AIS

Automatic Identification System

VTS

Vessel Traffic Service

PRC

People's Republic of China

International Convention for the Safety of Life at Sea
International Convention for Safety Container 1992

x

Ships 73/78

CHAPTER 1
INTRODUCTION
This chapter mainly introduces the research background and significance of the safety
management of DG container transportation in Yangshan Port, summarizes the status
of the research on the safety management of DG container transportation at home and
abroad, and briefly explains the research ideas and methods.

1.1 Research background and significance

The transportation of DG container has existed for many years. It is not only related to
the safety of life and property, but also related to the safety of ships and marine
environment. Therefore, it is of great theoretical and practical significance in safety
management of DG container transportation.

1.1.1 Background

With the wide application of chemical products in various industries and the rapid
development of the chemical industry, the shipping volume of DG has increased
rapidly. As a result, the DG containers carried by ships have also continued to grow.
Due to the advantages of low transportation cost, high efficiency of transportation,
multimodal transportation and low cargo loss rate, about 76.2% of DG are carried by
containers in Global trade. Container transportation has become the main way of
transportation DG at sea.
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Due to the special physical and chemical properties of DG, in the event of an accident
occurred at sea, it not only resulted in the damage of ship, but also caused a series of
disasters, such as burning, poisoning, explosion, and corrosion, etc. It endangered the
safety of public and property as well as serious environmental pollution (see Figure
1.1) (Xu Hanhua, 2009, p. 5-13). Therefore, the maritime authorities of various
countries have paid much attention to the safety management of DG container
transportation, and they have formulated the relevant laws and regulations according
to the international conventions to avoid the potential risks in the whole of
transportation process.

Figure 1.1 Dangerous goods hazards and their consequences
(Source: Mullai, A. (2006). Maritime transport and risks of packaged dangerous
goods.)

In recent years, the port throughput of Yangshan Port has been rising continuously, and
the transportation volume of DG container has been increasing year by year. Especially
after the automated terminal of phase IV of Yangshan Port was put into operation on
December 10, 2017, the annual throughput of Yangshan Port will exceed 20 million
TEUs, which will bring huge challenges to the safety management of DG container
transportation in Yangshan Port. Particularly after the "8.12 explosion accident" in
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Tianjin Port, the safety management situation of DG transportation is extremely severe.
How to ensure the safety of DG container transportation in the Yangshan Port is
particularly important.

1.1.2 Significance

Due to the variety of DG and the existence of different physical and chemical
properties, the dangerous coefficient of DG is increased in the process of marine
transportation. Any mistake in any link may causes accidents such as the explosion,
leakage and so on, resulting in the loss of personnel and property, and damage to the
surrounding environment (Ota, S, 2004, p. 695-755). Therefore, it is proposed to
strengthen the management of every link in the transportation process according to the
nature of the DG and the requirements of relevant laws and regulations, including the
packaging, stowage, segregation, declaration, loading and unloading of the goods, etc.
(Ellis, J, 2011, p. 1231-1237).

The practice has shown that the container transportation has the advantages of
efficiency, good working environment and so on. Due to the comprehensive influences
of the rapid development of DG trade, the constant addition of the demand for DG by
the major ports, the improper management of the DG containers in the yard, concealed
and false declaration and so on, the accident rate of DG container transportation
continues to increase. To improve the safety management of DG container
transportation, this paper studies the safety management of DG container
transportation in Yangshan Port, finds out the shortcomings of that in Yangshan Port,
and puts forward some pertinent suggestions. It can enrich and perfect the safety
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management theory of shipborne DG in Yangshan Port. It is also beneficial to further
promoting the healthy development of DG container transportation.

In this paper, referring to many documents, the author uses the public management
theory and takes the safety management of DG containers as the research object. The
essay studies as the following aspects:
(1) To analyze and study the existing management methods and problems for DG
container transportation in Yangshan Port;
(2) To study the safety management modes of DG in the developed countries, and
compare with our country, put forward the improvement measures and
countermeasures for the safety management of DG container transportation.

1.2 Literature Review

The DG container transportation has important relationships with the safety of life and
property of the people and the marine environment. Therefore, countries in the world
have conducted a lot of research on the safety management of DG container
transportation. Now, the China is implementing the strict management of DG container
transportation. In recent years, with the continuous improvement of domestic laws and
regulations, the management of DG container transportation is becoming more and
more standardized, and relevant requirements is increasingly perfect.

1.2.1 Foreign Research Status
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In the process of safety management of DG container transportation on board，one
important step is the selection of target containers. Domestic and foreign scholars and
researchers have done a lot of research on the selection of target containers for DG.
However, due to the complexity and diversity of transportation of dangerous goods
containers, there is still no unified assessment system and method for selection of
target containers for DG.

In 2006, the UK P&I Club Loss Prevention Department and the Felixstowe DG Safety
Management Center jointly organized a seminar for British experts on five major
shipping centers in Asia: Problems, Causes and Solutions of Safe Transportation of
DG Containers. Which was held in Seoul, Hong Kong, Singapore, Yangshan Port and
Taipei. The seminar mainly discussed: what is the IMDG Code, the causes of accidents
for DG transportation, several different views on DG, how to effectively reduce DG
transportation accidents, etc., aiming to improve the awareness of crisis protection of
DG containers and the ability of crisis management through training the personnel.

A few years ago, the maritime department of Japan mainly used radio imaging for
container inspection. As time goes on, there are many kinds of query systems with
unique advantages. At present, the Japan developed an active detection technology for
open-package inspection and conducted technical research (Jones, J., 2003).

In 2013, the USCG analyzed the inspection data of containers from 2003 to 2012,
identified the trends of container inspections in the country, and issued the relative
regulations. The regulations require the inspection departments of each region to
determine the inspection amount in the current year according to the parameters that
the container throughput of the previous year. It includes whether there is a joint
inspection action with the Customs Border Protection Department, whether there is a
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joint inspection action with the National Bureau of Goods, and whether there is a joint
inspection action with relevant departments of the port to determine. For the selection
of the target container, there are some requirements as follows: ⑴ The quantity of
inspections of the DG and general goods shall be equal; ⑵ During the inspection,
both the import and export containers shall be inspected; ⑶ The inspector will take
into account all valid historical data, including the number of statistical violations to
determine the priority of inspection (Liu Chengbin, 2008, p. 14-15).

1.2.2 Domestic Research Status

Compared with foreign developed countries, the research on safety management of
DG container transportation in China started relatively late. With the deep research of
domestic scholars, the research on open-package inspection of DG container is faster
and better.

In 2004, Chen Bowei, based on the relevant laws and regulations in China, combined
with the actual situation of Shanghai Port, studied the packing quality, concealed and
false declaration of DG containers. He put forward three key points of open-package
inspection, record management and monitoring inspection, strengthening the
management of DG containers, to ensure the safety of container transportation (Chen
Bowei, 2004, p. 25-27). Qian Wenlong discussed the specific practices of openpackage inspection of DG containers and put forward some suggestions on the safety
management of DG container transportation. This paper also analyses the reasons of
concealed and false declaration of DG containers and puts forward the
countermeasures and suggestions to reduce the illegal actions.
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Chu Qingming, Zhou Lian, Zhang Xingqiang focused on the status of container ships
loaded DG and analysed the reasons for the existence of concealed and false
declaration of DG container and provided countermeasures and suggestions for
prevention of deliberate concealment and misstatement (Zhang Xingqiang, 2008, p.
43-45) (Chu Qingming, 2007, p. 31-34).

Xu Hanhua combined with the transportation process of DG containers and the laws
and regulations about it in China to analyze the relevant parties involved in
transportation and safety management. He also analysed three aspects of the shipper,
the carrier and the MSA that have a major impact on the safe transportation of DG
containers (Xu Hanhua, 2009, p. 5-13).

Through an overview of the status quo of safety management of DG transportation in
the Ningbo Port, Zhang Yunkang and Chen Xiaopan proposed the countermeasures on
it. Firstly, it is proposed to improve the relevant regulations and technical standards.
Secondly, it is proposed to strengthen the research on the safety management of DG in
port. Thirdly, it is proposed to form a scientific mode of safety management for DG.
The countermeasures have promoted the implementation of the regulations on the safe
management of DG in Ningbo Port and improved the safety management level of DG
in Ningbo Port (Zhang Yunkang, 2011, p. 20-22).

Lin Jun developed the software of container inspection system in 2008, which not only
solved the problem of low efficiency of traditional open-package inspection, but also
strengthened the customs' anti-smuggling ability and the requirement of safety
inspection. (Lin Jun, 2008).
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The Shenzhen MSA has developed the "Safety Management System of DG Carried by
Container Ships” and has imported the IMDG Code and the list of domestic DG into
the system. The system automatically compared the information obtained from
customs to shrink the scope of inspection. According to the result from that, the law
enforcement personnel made the judgments based on their experience and conducted
the inspections to these containers of a larger possibility of concealed and false
declaration of DG. At present, the Shenzhen MSA has a "DG management system".
However, the system focused on the management of declarer and packing staff and
electronic declaration function. Regarding the selection of the target container,
Shenzhen MSA implemented the measures of the Four “First”. That is, the container
declared for the first time by the application unit, declared by the declarer for the first
time, packing staff packs in the first time, and exports the goods for the first time. Then
it should be checked for open-package inspection. At the level of the MSA of the
Ministry of Transportation, in 2005, the document “Sea Shipping [2005] No.234”
issued by it published on the implementation of open-package inspection and random
inspections of several types of container, namely “Guidance on the Procedures for
Open-package Inspection on DG Containers Carried by Ships”.

In practical work, the China MSA carries out the safety management of DG container
transportation based on the international maritime conventions that China has joined
and domestic maritime laws and regulations. With the continuous development of
China's economy, especially after the “8.12 explosion accident in Tianjin Port”, how
to manage DG container transportation more effectively is a difficult issue for MSA.
For this reason, all maritime authorities in China are conducting in-depth studies. For
example, the Shandong MSA put forward the long-term mechanism of “six questions
and six controls” for the safety management of DG; The Yangtze River MSA proposed
a long-term safety management mechanism for DG.
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In general, most domestic experts and scholars who studied the subject were
concentrated in maritime universities and China MSA, most of them stand on the
perspective of maritime affairs themselves to analyze and study problems, and less
conducted the research using public management theory. Especially in terms of how
the government perfects relevant laws and regulations, changes management concepts,
innovates management methods, and enhances emergency response capabilities, there
are still some research spaces on them. Since the management system and emergency
service system of DG container in Europe, the United States and other developed
countries are not the same as ours; their successful experience can provide useful
references for China to build a new safety management system and emergency service
system of DG container transportation.

In summary, foreign countries paid more attention to the construction of information
system of DG in relative departments and authorities. For example, the United States
combined its own management system of DG container and fully considered the
possibility of joint operations by the Coast Guard, the National Bureau of Goods, the
Customs Frontier Protection Department and the port operators. In addition, the United
States formulated the “National Container Inspection Program”. Similarly, some
maritime authorities of China MSA have developed some information management
platforms of DG in recent years and China MSA has promoted the implementation of
the declaration of DG and the credit management of container packing units, but the
effect is actually modest.

1.3 Research Ideas and Research Methods
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1.3.1 Research Ideas

The safety management of DG container transportation is a systematic and complex
management, involving a series of issues such as legislation, cooperation, shipping
companies, cargo shippers, cargo carriers, and the quality of employees, etc. Through
literature search, data analysis, and visits and investigations, etc., this article carefully
analyzed and studied the status quo of DG container transportation in Yangshan Port.
Firstly, the essay summarizes the existing problems in safety management of DG
container transportation in Yangshan Port in Chapter 3. Secondly, the essay uses the
public management theory to analyze the causes of the problems and fully refers to
advanced experience from foreign and domestic in safety management DG container
in Chapter 4. Finally, the author puts forward the management countermeasures in
Chapter 5 as to provide certain references for the future safe management of DG
container transportation.

This paper is based on theoretical research, supplemented by data analysis and field
research, and then achieves the suggestion and countermeasures through theoretical
analysis. In short, the research idea of this paper is of three steps, to determine the
current research background - conduct theoretical analysis - come up with
countermeasures.

1.3.2 Research Methods

Based on a large amount of reading literature, social surveys, and data analysis, this
article selects the research object of the safety management of DG container
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transportation in Yangshan Port and conducts corresponding research through public
management knowledge:

Firstly, based on the actual situation of DG management in Yangshan Port, this paper
uses public management principles to analyze the current situation of DG container
management in Yangshan Port and elaborates the current problems of DG container
transportation in Yangshan Port, and then give an objective evaluation of the
achievements and existing problems.

Secondly, through comparative analysis, this article identifies the factors that affect the
safety management of DG containers in Yangshan Port, and carefully analyses the
impact of various factors, including the management regulations, safety management
characteristics of container transportation of DG in Yangshan Port, etc. By reading
many documents and finding out the corresponding countermeasures for each issue, it
will provide direction for the reform and development of DG container management
in the Yangshan Port in the future.

CHAPTER 2
Overview and Transportation of DG

This chapter will outline the characteristics of DG, the safety management of DG

11

container transportation and current transportation procedures for DG containers in
Yangshan Port.

2.1 Definition and Classification of DG

DG generally refers to goods that have the properties of burning, explosion, corrosion,
poisoning and radioactivity, are likely to cause casualties and property damage during
packing, loading, storage, transportation. According to the difference of the nature of
DG, IMO promulgated the IMDG Code. It divides the DG into nine major categories
and twenty sub-items, nine major categories are Explosives, Gases, Flammable liquids,
Flammable solids, substances liable to spontaneous combustion, substances which, in
contact with water, emit flammable gases, Oxidizing substances and organic peroxides,
Toxic and infectious substances, Radioactive material, Corrosive substances,
Miscellaneous dangerous substances and articles (Meng Yuqun, 2007, p. 77-79). The
categories and characteristics of DG as shown in the table below:

Table 2.1 Categories and Characteristics of DG
(Source: IMDG Code)
Categories of DG

Characteristics of DG
Division 1.1: Substances and articles which have a mass
explosion hazard

Class 1: Explosives
Division 1.2: Substances and articles which have a
projection hazard but not a mass explosion hazard
Division 1.3: Substances and articles which have a fire
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hazard and either a minor blast hazard or a minor
projection hazard or both, but not a mass explosion hazard
Division 1.4: Substances and articles which present no
significant hazard

Division 1.5: Very insensitive substances which have a
mass explosion hazard

Division 1.6: Extremely insensitive articles which do not
have a mass explosion hazard

Class 2.1: Flammable gases

Class 2: Gases

Class 2.2: Non-flammable, non-toxic gases

Class 2.3: Toxic gases
Class 3: Flammable liquids

——

Class 4: Flammable solids;

Class 4.1: Flammable solids, self-reactive substances,
solid desensitized explosives and polymerizing
substances

substances liable to spontaneous
combustion; substances which, in
contact with water, emit flammable
gases

Class 4.2: Substances liable to spontaneous combustion
Class 4.3: Substances which, in contact with water, emit
flammable gases

Class 5: Oxidizing substances and
organic peroxides

Class 5.1: Oxidizing substances
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Class 5.2: Organic peroxides

Class 6.1: Toxic substances
Class 6: Toxic and infectious
substances
Class 6.2: Infectious substances
Class 7: Radioactive material

——

Class 8: Corrosive substances

——

Class 9: Miscellaneous dangerous

——

substances and articles

2.2 Safety Management of DG Container Transportation

Safety management is a special activity to safeguard people's lives and property, use
administrative power, and supervise and control safety. Safety management is a kind
of public safety management and belongs to the category of public management.

In this article, the safety management of DG container transportation specifically refers
to the general term for a series of activities such as planning, organizing, commanding,
controlling, and coordinating for people, ships, and DG in the process of DG container
transportation. The management objects are three aspects: people, ships, and DG. Each
aspect all can play an important role in the safety transport of DG (see Figure 2.1). In
the process of safety management, people have duality: the first is management of
themselves; the second is that they manage the ships and DG. The category of people
includes the government level, the corporate level and the crew onboard. The safety
management of DG container transportation is an administrative behavior in which
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multiple departments participate together. Due to the large numbers of department
involved, legislative conflicts and division of duties, this article is limited to the safety
management of DG container transportation by MSA.

Figure 2.1 a conceptual model of the transport system
(Source: Mullai, A. (2006). Maritime transport and risks of packaged dangerous
goods.)

During the transportation of container, if the packaging is intact, the label and mark
are correct and clear, and the loading plan meets the requirements of stowage and
segregation, the DG will be very safe. However, if there are some reasons such as
broken packaging or improper management in the process of transportation, which will
result in various accidents (Bao Jianxin, 2007, p. 33-35). There are three main aspects
to the safety of containerized DG: (1) the safety of DG; (2) the safety of containers; (3)
the safety management of the DG containers.

2.2.1 The safety of DG

Due to the characteristics of DG, which should be packaged in accordance with the
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relevant rules before packing. In general, if the DG are packaged according to the
relevant rules such as the IMDG Code, the probability of accidents is very small.
However, if the DG are not packaged or the packaging is not in conformity with the
regulations, the accidents are likely to occur during transportation (Ellis, J., 2011, p.
1231-1237). In addition, DG that are prohibited from being transported by waterways
may also be hidden in general cargoes, which also should be given sufficient attention
(Liu Zhaoqing, 2014, p. 23-25).

2.2.2 The safety of containers

During the DG container transportation, the cases of loading industrial waste occur
from time to time, causing serious contamination of containers. Therefore, before
loading DG, the containers should be thoroughly cleaned to eliminate hazards and
ensure safe transportation of DG.

The container should keep good sturdiness and tightness and can withstand a certain
amount of pressure so that the DG can be safely segregated. For example, if the
container is damaged or not sealed tightly, it will lead to the leakage of DG, which will
cause serious pollution accidents in case of substances in contact with water to emit
flammable gases, corrosive or toxic DG.

2.2.3 Safety management of DG containers

Improper stowage and segregation and concealed and false declaration are the most
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Significant issues in safety management of DG containers. During stowage, the
position of container should be determined according to the specific requirements of
IMDG Code for stowage and segregation of DG containers. At the same time, if the
DG containers are concealed and false declaration, the personnel of DG operators and
the management departments will treat the DG as general goods. It may lead to the
container’s stowage cannot meet requirements of regulations and cause potential safety
hazards. In addition, there are some problems often encounter in safety management
of DG containers such as the securing of DG inside container is not proper, the marks
and labels are not clear, and even the labels do not match the actual packing, etc.
(Ambrosino, D., 2004, p. 81-99).

2.3 Transportation process for DG containers

The container is the main way of seaborne transportation of DG. Compared to bulk
carriers, there are different DG that are transported on the same voyage in container
ship. The DG transportation involves problems such as packaging, concealed and false
declaration, segregation inside the container, and quality of package, etc. At the same
time, because the containers berthed in Yangshan Port are mostly liners, and the time
berthed in port is short, the checking time of the port and MSA is limited. Therefore,
the negligence of each link of DG container transportation may cause maritime
accidents (Florin, R., 2015). The transportation process of DG container is as follows:

(1) The competent authorities, conventions and regulations involved in the
transportation of DG containers.

There are four major regulatory authorities involved in the transportation of DG
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containers in China: Port Authority, Customs, MSA, and CIQ. The responsibilities of
each department are shown in Table 2.2.

Table 2.2 the responsibilities of the management departments for DG
(Source: Chen Huiwen, & Yuan Jiyu. (2008). Improvement of the Container DG
Export Control System.)
Port Authority

Customs

MSA

CIQ

Reviewing and
approving DG
operations in port,

Unified

To organize and
carry out

establishing and

Application of the

management over

improving

import and export

water traffic safety, inspection,

emergency rescue

goods, inspection

prevention of

quarantine,

system,

of goods, customs

pollution from

appraisal,

administrative law

duties and other

ships, and

management of

enforcement,

taxes and charges,

declaration of DG

DG entering and

management and

and smuggling.

carried by ships,

leaving the

etc.

country.

inspection of major
safety accidents in
port.

The conventions and regulations for shipborne DG containers are as follows:
①

International

conventions:

IMDG

CODE,

SOLAS

1974,

CSC

1972,

MARPOL73/78;
① National laws and regulations:“Law of the PRC on safe Product”, “Law of the PRC
on Maritime Traffic Safety”, “Regulations of the RPC on Civil Explosive Articles”,
“Regulations of the RPC on the Transportation of DG by Waterways”, “Regulations
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of the People's Republic of China on the Safety Management and Administration of
Shipborne DG”, “ The safe rules for handing in container port”, “Safety technical
requirements for marine DG container packing”, “Safety Management Regulations for
Port DG” and regulations for the management of DG container transportation at ports,
etc.

(2) Transportation process of DG containers

The containerized transportation of DG on ships is a complex technology, which
involves a wide range of departments and involves many links. Because of the rapid
development of multimodal transportation, the “Door to Door” transportation mode
has become the main way of container transportation of DG (Ye Jin, 2007, p. 33-34).
The detail operation flow is shown in Figure 2.1.

Booking trade
contract,
charter booking

Handover of
container
shipment

Packing and
delivery of
goods to the
yard

Openpackage
inspection

Declaration

Goods entering
the yard

Container
loading on
the ship
Boarding
inspection

Sea transporta
tion

Figure 2.2 "Door to Door” transportation mode of DG
(Source: Made by the author)

1) Booking trade contract

As a party to export goods, the consignor first enters into trade contracts with
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consignees at home and abroad, prepares all goods before the shipment deadline
according to the provisions of the trade contract. The quantity, quality, and packaging
of the goods must comply with the provisions of the relevant treaty.

2) Chartering ship and booking shipping spaces

According to the contract, the shipper will book shipping spaces with the shipping
company within a certain period. Then the carrier decides whether to accept the
booking application based on the transportation requirements and the specific
conditions of the shipping container. After the booking process between the carrier and
the shipper was completed, the shipper obtains empty containers from the terminal. At
the same time, the carrier provides the following documents to the terminal 5 days
before loading: plan of using container, export loading list and inventory list.

3) Packing and loading

The main transportation mode of DG container is "Door-To-Door" transportation. To
carry out road transportation, the shipper needs to pack the goods first, but the shipper
does not have the qualification for packing. After the DG was transported to the
dedicated yard, which must be inspected by qualified packing personnel for the
packaging, stowage, segregation, securing, cushions, nameplate and appearance
structure of the container, etc. If any operation is illegal, correction or repacking is
necessary.

During the process of transportation, the first process is packaging and inspected by
the CIQ. Then container packing site inspector will inspect the condition of stowage
and segregation of DG containers according to the requirements of conventions and
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regulations such as IMDG Code and sign the “Container Packing Certificate” in
accordance with the SOLAS 1974 Convention after the completion of the packing.
Therefore, no matter where the container is packed, the container packing site
inspector who issued the certificate should be responsible for it.

① packaging

After packing the DG, the CIQ will issue the certificate of inspection and Quarantine
of DG and the result of inspection of the package performance of DG. While packing
DG, the packer should firm that the packages are in good condition and the inner
surface of which may contact with other goods should not be affected by the DG. At
the same time, the DG should be subjected to the general risk of loading or unloading
of ship. In addition, the marks, labels of packing for the DG should conform to the
relevant regulations of the IMDG Code.

② Stowage

Before packing, packing inspector should consider the compatibility and nature of the
DG and formulate the stowage plan and securing plan. According to the relevant
regulations, the stowage should meet the following requirements (Huang Bin, 2006, p.
29-31):
* The DG should be evenly distributed in the container. After loading, the gross
weight of containers should not only be less than the total safety weight of containers,
but also meet the requirements of voyage restrictions.
* When the DG are loaded in LCL with ordinary goods, the principle of loading and
unloading of DG will comply with later loading and earlier unloading.
* When loading heavy goods with a small contact area with the bottom of the
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container, it must be considered whether the local strength of the bottom of the
container meets the requirements.
* Choosing the right stacking method, gasket and lashing method.
* The DG, which are incompatible with physicochemical properties of DG, cannot
be loaded in LCL.

③ Segregation

In the case of LCL of the DG, it is necessary to consider not only the general provisions
of the DG in the segregation table, but also the special requirements for the segregation
in the list of DG (Qi Shaojiang, 2010, p. 32-33). For example, the list of DG stipulates
that barium cyanide (UN1565, class 6.1) should be far away from many substances of
class 8, but there is no requirement in the segregation table.

4) DG entering the yard

During high-temperature seasons, the Class 1, Class 7, Deepfreeze, Class 3.1 and Class
5.2 need to be taken to the ship directly from packing site, while other DG containers
are required to enter the DG yard. The operator of the freight station requires the
shipper to provide documents such as export license, Dock Receipt and DG list.

In addition to "Door-To-Door" transportation mode, there is another mode that the DG
are concentrated in special yard for DG and are packed by packers of yard. Regardless
of the mode of transportation, the packer first need to check the nameplate and
structural appearance of the container. When the same batch of goods is less than a full
container capacity, the freight station will arrange the LCL according to the same
destination port or the same route to increase the utilization rate of container. For the
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LCL of DG, before packing, the packing inspector should fill in the “Application for
LCL of DG Containers”. At the same time, the packing inspector needs to submit the
product specification, the correct shipping name and UN number of the DG, then
operates the LCL after approval by MSA.

During the loading process of the on-site station, the packer will take photos of the
empty container, single packaging, packaging label, half-container, full-container and
sealing container (see Figure 2.2-2.7) as the evidence for declaration of DG container
to MSA. At the same time, the packing personnel should faithfully record the packing
operation of DG. The records include the time of packing, the condition of the packing
of the DG, the stowage plan and securing condition. Then the declarer declared the
DG. In addition, the freight station delivered the packing lists and the receipts for the
DG list to the shipping company for future reference.

The first picture is the empty container before packing, which reflects the overall
situation inside the container and can clearly identify the container number (the box is
clean, free from foreign matter, no smell, no damage).

Figure 2.3 Empty container before packing
(Source: From the Yangshan MSA)
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The second picture is the photo of the packing process (loading half-container photo),
which reflects the lashing, stowage, and padding of the goods. The photograph shows
the packaging of DG must lists goods information: hazard category, packaging
category, labels, UN number and other information.

Figure 2.4 Half-container in packing
(Source: From the Yangshan MSA)

The third picture is a photo of completing package that reflects the securing condition
near the door. The photograph shows the packaging must provide goods information:
hazard category, packaging category, labels, UN number and other information.

Figure 2.5 DG container after packing
(Source: From the Yangshan MSA)
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The fourth picture is a single package photograph shows the signs and labels of the
package (correct transportation goods name, UN number, hazard category, Subsidiary
Danger label, marine pollutants, and other cargo information).

Figure 2.6 Single Package
(Source: From the Yangshan MSA)

The fifth picture shows the appearance of the container (UN number, hazard category,
subsidiary danger, label, marine pollutants).

Figure 2.7 Safety qualified signs of container
(Source: From the Yangshan MSA)

The sixth picture is the seal after packing finished, showing the seal number
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information on the container, effectively preventing the goods from being lost or
damaged during the transportation.

Figure 2.8 the seal of DG container
(Source: From the Yangshan MSA)

5) Declaration

According to the provisions of the IMDG Code and other relevant regulations, the
owner or its agent declares export DG to the MSA at 24 hours before shipment, and
the contents of the declaration should be accurate and detailed. The declaration of DG
containers includes cargo declaration and ship declaration.

6) The DG entering the yard

After the DG are packed into containers, they are transported to the terminal yard
through a specially qualified vehicle fleet. In this process, the safe transportation of
containers is the responsibility of the safety escorts of the fleet, which are then loaded
on board directly or stacked in the terminal yard. In general, based on the reasons of
safety and operation, the terminal does not permit the storage of DG of Class 1, Class
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2, and Class 7 at the port yard. The operating method can only be extracted directly to
ship (Wang Ning, 2012, p. 209-209).

The shipper should go to the reception desk at the terminal one day before the heavy
container enters the site to apply for the "Application for Exporting Heavy Containers
to Yard". Then he fills in the application form, which should indicate the type of
container, quantity of container, DG category, and bill of lading number, and specify
the entry time of containers. It is worth noting that the inspection clerk must review
and collect the “container packing certificate” brought by the escort truck escort to
allow enter the terminal yard.

7) Open-package inspection

Customs, MSA and CIQ all have the right to carry out open-package inspection.
However, the responsibility of authority of DG transportation in China is MSA. To
ensure the safety of shipborne DG, the MSA shall carry out open-package inspections
of DG containers in accordance with the “Regulations on the Safety Management of
DG Carried by Ships” and the “Guidelines on the Procedures for Open-package
Containers of DG Carried by Ships”. The purpose of open-package inspection is to
prevent missing declaration, deliberate concealment and other illegal acts, and to
supervise the packing quality of DG containers. After the open-package inspection
finished, the carrier should seal the container, indicating that the container cannot be
open in the whole transportation process in addition to the government inspection (Wu
Hongjie, 2011, p. 35-36).

Before opening the container, the MSA determines the container to be inspected
according to the pre-stowage plan, the packing certificate, the list of DG, and the
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condition of container on site. At the same time, MSA issues “Notice of Open-package
Inspection of Ships Carrying DG” and informs the carrier and the shipper. In addition,
the MSA inspects the container itself, but it depends largely on whether the survey
report carried by classification society is valid, whether the container is damaged or
whether the DG are fit or not. Whether DG are fit for loading.

During open-package inspection, you should check the following:
* Whether the actual loaded goods are consistent with the declaration.
* Whether the packaging form meets the requirements of the IMDG Code or domestic
relative regulations and is in conformity with the declared packaging form.
* Whether the packaging meets the requirements of signs and labels.
* Whether the package stacking of DG is appropriate.
* Whether the packaging and securing of the DG meet the requirements.
* Whether the principle of incompatibility cannot be assembled container according to
the nature of dangerous goods.
* Whether it meets the segregation requirements of different goods.
* Whether special protective measures has been carried out.

After open-package inspection, it was found that DG with missing declaration,
deliberate concealment. The MSA should first carry out an objective and
comprehensive investigation, then handle the matter in accordance with relevant laws
and regulations and notify the relevant units to move the DG containers to the DG
special yard.

8) Handover of container shipment

The export DG containers are transported to Inspection Bridge of the terminal. At the
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same time, the carrier’s agent and the yard need to provide the “DG loading list”.
Then the inspector of Inspection Bridge checks the DG list, the terminal yard clerk
checks the seals and labels of containers. Once the container is damaged, seals and
signs are or not clear or incorrect, the container would be rejected.

9) Container loading on board

Before goods loading on the ship, the carrier draws the pre-stowage plan according to
the voyage-booking list. After the terminal receives the pre-stowage plan, the
personnel of terminal make the initial stowage plan according to the stacking order of
the containers at the terminal yard. The captain and chief officer must thoroughly
review the initial stowage plan, so that it can be used as a guide for the actual stowage
plan. During the loading process, some adjustments may be made to the stowage plan
for some reason. The shipping tallyman on board will make a detailed record of
number of each container and position, etc., and then draw the final stowage plan.

When the containers are loaded on the ship, the captain or chief officer sign the
shipping documents. They not only need to inspect the condition of DG containers, but
they also need to check whether DG labels and signs are posted properly. In addition,
to ensure that the container is securely placed, it is necessary to lash the DG container
according to the cargo-securing manual.

10) Stowage and segregation of DG containers

Before loading, the crew on board will prepare the stowage plan from the booking data
provided by the shipper. Containers are stowed in accordance with the requirements
for total bay plan, stowage plan, and IMDG CODE.
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When DG containers are stowed on deck area, it should mainly consider the threat to
the crew and the impact of the vibration near the engine room on sensitive goods. The
completeness of the fire protection facilities should be considered as stowage on deck
area (Li Guangwei, 2007, p. 30-31).

The DG containers must be stowed in accordance with the general stowage
requirements and the special stowage requirements in IMDG Code (Ali, M, 2008, P.
74-105). In the following situations, DG containers can only be stowed on deck area:
① Stowage categories of C, D of DG in IMDG Code;
① Request regular check of the goods;
① Special requirements require closing observation of the goods;
① Substances that produce highly toxic vapors, form explosive mixtures, or have
intangible corrosive effects on ships.

When stowing DG containers, it needs to comprehensive consideration of the nature
of the DG, the corresponding fitting requirements, and the initial stowage plan
confirmed by the crew to ensure that the stowage and segregation of the DG containers
meet the requirements. The segregation requirements are given in table 2.3 and 2.4
below.

Table. 2.3 Stowage table of Class 1 DG
(Source: IMDG Code)

Stowage
category

Cargo ship

Passenger ship
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01

Stowage on deck in closed cargo

Stowage on deck in closed cargo

transportation unit or under deck

transportation unit or under deck
Stowage on deck in closed cargo
transportation unit or under deck in

Stowage on deck in closed cargo
transportation unit or under deck

02

closed cargo transportation unit in
accordance with 7.1.4.4.5 of IMDG
Code

03

Stowage on deck in closed cargo
transportation unit or under deck

04

Stowage on deck in closed cargo
transportation unit or under deck
in closed cargo transportation
unit

05

Prohibited except if in accordance
with 7.1.4.4.5 of IMDG Code
Prohibited except if in accordance
with 7.1.4.4.5 of IMDG Code

Stowage on deck only in closed

Prohibited except if in accordance

cargo transportation unit

with 7.1.4.4.5 of IMDG Code

Table. 2.4 Stowage table of Class 2 to 9 and limited quantities of Class 1.4 DG
(Source: IMDG Code)

Stowage category

Cargo ship

Passenger ship

A

On deck or under deck

On deck or under deck

B

On deck or under deck

On deck only

C

On deck only

On deck only

D

On deck only

Prohibited

E

On deck or under deck

Prohibited

11) Boarding inspection
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During boarding inspection, the inspector of MSA may check whether the DG
information and the packing certificate of the ship are consistent with the declaration
and whether it meets the requirements for stowage and segregation in IMDG Code
through the list of DG or the computer onboard. The general provisions for segregation
between the various classes of DG are shown in the “segregation table 2.5” given
below.

Table. 2.5 General provisions for segregation
(Source: IMDG Code, 2016).

The numbers and symbols in the table have the following meanings:
1 – “Away from”
2 – “Separated from”
3 – “Separated by a complete compartment or hold from”
4 – “Separated longitudinally by an intervening complete compartment or hold from”
X – “The DG List has to be consulted to verify whether there are specific
segregation provisions”
* – see 7.2.7.1 of this chapter for the segregation provisions between class 1 substances
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or articles
12) Shipping

During the entire process of the DG container transportation at sea, the captain and the
chief officer must pay much more attention to the routine inspection of DG containers
and effectively implement various safety management measures.

CHAPTER 3
Analysis on Status of Safety Management of DG Container Transportation in
Yangshan Port

The Yangshan Port consists of dozens of islands such as the Dayang Mountain and
Xiaoyang Mountain. It is the first port in China built on a tiny island. It is also an
important part of the Yangshan Free Trade Zone in China. On December 10, 2005,
Yangshan Deep-Water Port (the first phase project) opened smoothly and became the
largest container Deep-Water port in China. Peters Ruiz, President of the International
Port Association, came to Yangshan Port three times and said, "I have traveled all the
major ports in the world and I have seen some ports built on the islands, but it is rare
to build such a large modern port like a lonely island relying on the Yangshan."

In 2010, Yangshan Port completed 29.07 million TEUs, surpassing Singapore for the
first time to become the world's busiest container port. On December 23, 2014, the
phase IV project of Yangshan Deep-Water Port was officially started construction. It
is the first fully automated container terminal in China with a total project investment
of approximately RMB 13.9 billion and completed in 2017. After the Phase IV
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terminal Yangshan put into operation, Yangshan Port will help Shanghai Port's annual
throughput exceed 40 million TEUs. This figure is the combined throughput of all
ports in the United States and is one-tenth of the annual throughput of the global ports.

3.1 Overview of DG Container Transportation in Yangshan Port

In recent years, with the construction of Shanghai International Shipping Center, the
main vessels of many large international shipping companies berthed in Yangshan Port,
which result in the continuous increase in the throughput of DG containers in Yangshan
Port waters. The number of DG containers accounts for more than half of the entire
Shanghai port, DG have become one of the main types of marine transportation in
Yangshan Port. The safety management of DG container transportation has important
influence and significance on marine traffic safety and marine environment protection
in Yangshan.

The Yangshan Deep-Water Port is composed of container terminals, liquefied ship
terminals, LNG ship terminals and passenger ship terminals. The cargo throughput of
container terminals takes up the main part of Yangshan Port. It includes four stages,
with 23 berths, which have the capacity of berthing more than 150 thousand tons of
container ships.

In recent years, the statistics and inspection of container transportation volume of DG
in Yangshan Port are as follows:

(1) Statistics on DG Container Ships in Yangshan Port
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There are four ports of container terminals in Yangshan Port. There are 23 berths
available for berthing of large container ships. The following table shows the container
volumes of DG containerized by Yangshan Port and Shanghai Port from 2014 to 2017.

Table 3.1 Comparison of container volumes of DG packaged between Yangshan Port
and Shanghai Port from 2014 to 2017 (TEUs)
(Source: the annual report of the Yangshan MSA)

Port

2017

2016

2015

2014

Yangshan

601709

457629

479083

547313

Shanghai

1116770

987266

953120

972300

Proportion

53.9%

45.4%

50.3%

56.3%
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Figure 3.1 Comparison of container volumes (TEUs) of DG packaged between
Yangshan Port and Shanghai Port in 2014-2017
(Source: the annual report of the Yangshan MSA)

35

(2) Statistics on open-package inspections and concealed and false declaration of DG
containers in Yangshan Port

From January to December in 2017, the Yangshan MSA carried out 216 open-package
inspections, inspected 298 TEUs and seized 20 cases of concealed and false
declaration, a decrease of 95% year-on-year. There were 28 TEUs were involved, the
year-on-year decline was 267.9%. The details of the recent four years are shown in
Table 3.2.

Table 3.2 DG container open-package inspections and concealed and false
declaration in 2014-2017
(Source: the annual report of the Yangshan MSA)

Items

2017

2016

2015

2014

Times of open-package inspections

216

138

137

150

Containers of Open-package inspections

298

245

220

256

Cases of Concealed and false declaration

20

39

52

49

28

103

105

92

Containers of concealed and false
declaration
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Figure 3.2 Comparison of the number of open-package inspections and open-package
inspections of containers from 2014 to 2017
(Source: the annual report of the Yangshan MSA)
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Figure 3.3 Comparison of the Number of Cases and containers of Seized concealed
and false declaration (TEU) in 2014-2017
(Source: the annual report of the Yangshan MSA)

In recent years, the import and export trade market are gradually warming up, and the
supply and demand in the container transportation market is improving. The index of
DG transportation on board in Yangshan Port has shown an overall upward trend.
Particularly, the increase in the container volume of packaging DG container is most
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obvious. In addition to the economic situation that has improved compared to last year,
after the “8.12 explosion accident in Tianjin Port”, Tianjin Port immediately stopped
the DG container yard business. Other ports, such as Qingdao Port, have also closed
most of the DG import and export operations. Some of the DG containers were
diverted to Yangshan Port, which also brought high potential security risks to Yangshan
Port (Cui Jianping, 2017, p. 585-589). In 2018, with the commissioning of the phase
IV terminal of Yangshan Deep-Water Port, it is expected to continue its upward trend.
On the other hand, due to the impact of the closure and reorganization of domestic
container shipping companies in recent years, the number of containers for domestic
DG in Yangshan Port has declined significantly. In 2017, the amount of dangerous
cargo containers in domestic containers at Yangshan Port was 5032 TEU, which was a
year-on-year decrease of 25.3% in 2016 (6304TEU).

3.2 Main measures and effectiveness of safety management of DG container
transportation

The Yangshan MSA is the competent authority for the safety management of DG
container transportation in the Yangshan Port. It is responsible for the safety
management and the emergency disposal of DG container transportation in Yangshan
Port. This section mainly introduces the main measures and effects of safety
management for DG containers in Yangshan Port.

3.2.1 Main management measures

For a long time, the safety management of dangerous cargo container transportation in
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the Yangshan Port has formed a systematic working model. There are many effective
working methods for guaranteeing the safety of DG container transportation and
environmental protection. In summary, there are mainly the following management
measures:

Firstly, the Yangshan MSA strengthened close cooperation with local governments and
other port authorities to improve the safety management efficiency of DG containers.

The Yangshan MSA has worked with local governments (Shanghai city, Zhejiang
Province) to jointly carry out the safety management of DG container transportation
in the Yangshan Port. At present, the Yangshan MSA has assisted local governments
to establish the “Emergency Preplan for Marine Pollution in Yangshan Port” and
“Emergency Preplan for Marine Pollution in Shanghai”, and initially relied on local
governments to establish emergency response mechanisms of emergency prevention,
emergency control, and emergency response for maritime DG container transportation.
The emergency response system has been improved.

At the same time, the Yangshan MSA，the Customs and CIQ have signed a strategic
cooperation agreement for the sharing of DG container information resources to share
various types of information on DG container transportation in the Yangshan Port
waters. It laid a good foundation for the safety management of DG container
transportation in Yangshan Port.

Secondly, the Yangshan MSA has seized the focus of safety management of the DG
container transportation from the source.

Due to the current backward legislation in many aspects of China, the awareness of
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safety and environmental protection of the public is still relatively weak, and the
quality of personnel is still not high. These are the main difficulties in improving the
effectiveness of the safety management of DG container transportation. To strengthen
the safety management of DG container transportation in Yangshan Port, the Yangshan
MSA enhances the management of DG declaration, the declarer of DG, packing
inspector of DG containers, ships carried DG and drills of the emergency response
plan for DG container shipping at sea, and the approval of safety conditions of ships
berthing at port.

To improve the safety management, the Yangshan MSA has particularly strengthened
daily on-site management, approved vessel declarations and cargo declarations in
accordance with the Maritime Traffic Safety Laws to supervise the DG container
transportation and conducted safety inspections on container ships carrying DG to
ensure the safety of vessels carrying DG.

Meanwhile, the Yangshan MSA used a variety of ways to maintain the navigation order
of the Yangshan Port, monitoring the dynamics of the container ships carrying DG in
the Yangshan Port. First, the maritime patrols are used to regulate the navigational
order of DG container ships in Yangshan Port; Second, VTS is used to implement realtime monitoring of DG container ships and provide navigation safety services; Third,
the AIS is used to carry out follow-up management of DG containers and to ensure the
safety of vessels carrying DG. Fourth，it is to implement on-site safety escort and other
measures for ultra-large container ships carrying DG; Fifth, to improve the emergency
service level of DG container transportation in the Yangshan Port, the Yangshan MSA
regularly inspects the emergency equipment, facilities and equipment of the terminal
and offshore cleaning companies.
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Thirdly, the Yangshan MSA has timely kept track of the study of the conventions and
regulations of DG.

Finally, the Yangshan MSA encourage local government, society, enterprises and
citizens to participate in the safety management of DG container transportation. The
safety management of marine DG container transportation is an important part of
safety management and environmental protection. It covers a wide range of aspects.
There are both administrative counterparts, such as ship owners, ship operators, ship
agents, and crewmembers, as well as other related functional departments, such as
coordination, cooperation and communication with relevant functional departments of
local governments.

3.2.2 Main management Achievements

Through many years of efforts, the Yangshan MSA has achieved good effects on the
management of DG container transportation, mainly in the following aspects:

(1) Established a comprehensive system of safety management regulations and
transportation regulations for DG container transportation.

Based on the existing laws and regulations, such as the “Law of the PRC on Maritime
Traffic Safety”, “Law of the PRC on Marine Environment Protection”, “Law of the
PRC on Port” “Regulations on the Safety Management of Hazardous Chemicals” and
“Prevention and Control Regulations on the Administration of Ship Pollution and
Marine Environment”, etc. The Yangshan MSA analyzed the actual conditions of
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Yangshan Port waters, and then composed the “Regulations for the Safety
Management of DG Container Transportation”. It was incorporated into the safety
management system of the Yangshan MSA, which further guaranteed the system's
operation of all aspects of DG transportation to meet the requirements of laws and
regulations and brought the management of DG into line with international standards.

(2) Improved the quality of personnel of DG container transportation.

The staff of DG container transportation include the crewmembers who serve on ships
carrying DG, port operators, DG declaration personnel, packer and on-site inspectors
and other personnel. To improve the quality of the above-mentioned employees, the
Yangshan MSA conducted training on them in accordance with the Regulations for the
Examination and Qualification of Qualified Personnel for Water Transportation of DG
formulated by the Ministry of Transportation in China. The Yangshan MSA has played
an important role in preventing the occurrence of the accidents of DG container
through the training and guiding of the personnel.

(3) Further strengthened the emergency service capacity of DG container
transportation

The Yangshan Port waters are characterized by high environmental sensitivity, high
risk of pollution risks, and high relevance to people's livelihood. The Yangshan Port is
located at the junction of Shanghai and Zhejiang Province. The emergency services,
as an important part of safety management, have a crucial influence on the
transportation of DG containers. At present, the emergency capacity of DG container
transportation in the Yangshan Port has preliminarily established in terms of
emergency pre-arranged planning, management systems, mechanisms, and legal
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systems. The Yangshan MSA has issued the “Emergency response plan for Ship
Pollution in Yangshan Port” and “Emergency response plan for DG Accidents Ships at
Yangshan Port”. The establishment of the above-mentioned plan has provided the
execution basis for early warning, pre-control, on-site disposal and post-assessment of
the accidents of dangerous cargo container transportation in the Yangshan Port.

At the same time, the Yangshan MSA, local governments, port and shipping companies
have initially established an emergency linkage mechanism for management of DG
container transportation in Yangshan Port.

3.3Existing Problems

In recent years, the management of dangerous cargo container transportation in
Yangshan Port has achieved good results, but still have some problems that need to be
further improved.

3.3.1 Disorderly and conflicting normative documents

The international conventions concerning the safe management of DG containers that
China has already joined include SOLAS, MARPOL, IMDG CODE, IMSBC CODE,
IBC CODE, IGC CODE, INF CODE, etc. The domestic laws and regulations
governing the transportation of DG mainly include the “Law of the PRC on Maritime
Traffic Safety” “Law of the PRC on Marine Environment Protection” “Law of the PRC
on Port” “Regulations on the Safety Management of Hazardous Chemicals” and
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“Prevention and Control Regulations on the Administration of Ship Pollution and
Marine Environment”, etc. The international conventions that China has joined are
more comprehensive covering all kinds of DG transportation at sea. However, in the
actual management, the safety management of DG container should comply with
many conventions and regulations. In addition, there also are normative documents
issued every year, so the on-site inspection personnel sometimes are confused with
these regulations and documents. Due to the reasons of complication and confusion,
poor operability and the conflict of responsibilities of administrative departments, it
also causes the MSA cannot be coordinated and unified enforcement. All these bring
great difficulties to the safety management of DG container transportation.

3.3.2 The unclear responsibilities of multiple management departments

Traditional public management model also affects the safety management of DG
container transportation. It shows that some management frameworks rely on the old
concept of public management, which makes it difficult to improve the safety
management of DG container transportation. In the traditional safety management
system for DG container transportation, the government is composed of many
management departments that undertake different responsibilities, which directly
undertake the overall management functions of policy formulation, legislation,
management, and administrative punishment. With the development of the market
economy system in China, the function of safety management of DG container
transportation continuously changed. Every function is added, the government must
set up a corresponding agency or department to undertake, for example, only the safety
management of DG container transportation involves different units such as MSA, port
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administrative departments, CIQ and environmental protection bureaus. The
expansion of government institutions and the crisis of government finances have
become inevitable. Specifically, in the Yangshan Port, the lack of uniform law
enforcement resources and management personnel for the safe management of DG
container transportation are obvious problems.

3.3.3 Insufficient information sharing

The MSA and the port management department have no smooth communication of
information on DG containers. According to the provisions of “Law of the PRC on
Port”, loading and unloading operations of DG should be reported to the port
administrative authority 24 hours before the operation. The port administration
authorities timely informed the relevant information to MSA. At present, the actual
situation is that in many cases the MSA and the port operators have failed to reach a
consensus, and even the sharing of basic cargo information cannot be guaranteed (Li
Wei, 2017, p. 106-109).

3.3.4 Lack of effective means of management

(1) The problems of concealed and false declaration of DG in container shipping are
still the biggest problem of safety management.

The concealed and false declarations are mainly the behavior of the shipper. The
reasons are as follows: The first is to pursue profit maximization and reduce costs. The
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second is to evade the relevant procedures to speed up the export rate. Third, the owner
mistakenly transportation DG by common goods. Fourth, the employees lack
professional knowledge of DG containers. Finally, the shipping company's review of
the shipment is not strict, giving the shipper an opportunity to make concealed and
false declaration (Zheng Haisheng, 2012, p. 81-83).

(2) Relatively single regulatory means

The special nature of container transportation makes it impossible for dangerous
cargoes to be opened until they arrive at the port for discharge. This leads to the
situation that although the declaration of DG has not carried out as required, it cannot
be punished under the regulations. The reason is that the “Regulations for the Safety
Management of DG Carried by Ships” stipulates that the ship’s declaration of DG to
the MSA should be 24 hours prior to entering and leaving the port, not 24 hours prior
to loading and unloading. This means that even if there is no declaration of the DG, as
long as the DG do not enter or leave the port, there is no way to identify it as an illegal
act.

3.3.5 Lack of experience and responsibility awareness of the employees

At present, many employees do not have sufficient special knowledge and practical
experience in the safety management of DG containers. The reasons are as follows:
First, there are few domestic training institutions in the safety management of DG
containers, and they cannot meet the growing demand for DG management training
among employees. Second, due to the current sluggish economic situation, the decline
in wages among employees has led to a weak sense of responsibility. Third, the
employee mobility is too strong. After many people have acquired professional
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knowledge and experience in DG management, they will choose to change their
positions and seek better positions for port and shipping companies. This has led to a
shortage of people engaged in the container transportation of DG (Hong Hui, 2007, p.
48-51).

3.3.6 Insufficient law enforcement officers of DG.

Due to historical reasons, some law enforcement officers in MSA are from maritime
universities. Their majors are also maritime-related majors such as maritime
management, navigation technology, marine engineering, maritime law, etc. Therefore,
the MSA lacks a professional talent team that not only understands maritime
management and but also is proficient in the management of DG. The level of on-site
inspection personnel is not high enough, and the depth of inspection is not enough, so
it is difficult to find out the problems affecting the safety and pollution prevention of
shipborne DG and take timely intervention measures to prevent accidents.

3.3.7 Insufficient emergency force for DG-related accidents

Based on the various hazards of DG, once a DG container is inverted or DG leak
accident occurs, it will cause great harm to ports, ships, personnel and environment. It
not only destroys the ecological balance of the ocean, but also poses a great threat to
our health and living environment, and it restricts the sustainable development of
society and economy. However, at present, the emergency level of dangerous cargo
container accidents in Yangshan Port is still relatively low, and the capacity for
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emergency treatment of marine pollution is almost blank.
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CHAPTER 4
Advanced Management Measures at Home and Abroad in the Transport of
DG Containers

Many coastal countries in the world have maritime administrative agencies. Part of
their responsibility is to undertake the management of DG containers onboard. Most
of the maritime authorities in European countries belong to the economic and trade
departments and most of the maritime authorities in the Pacific Rim countries belong
to the traffic department. Most of the maritime authorities in the world have similar
functions: including PSC inspections, FSC inspections, Prevention of Pollution from
ships, and safety management of DG. These countries and areas have accumulated rich
experiences in the safety management of DG transportation and are worth learning
from.

4.1 Overview of measures in foreign ports.

The developed countries have a long history of the transportation of DG containers.
The research on the safety management of DG container transportation has made great
achievements, and the management experience are quite advanced. Germany is
responsible for coordinating EU laws and regulations concerning the safety
management of maritime DG transportation. It also has considerable experience in the
safety management of DG container transportation. Laws and regulations concerning
the safety management of DG transportation in Canadian are relatively sound and
which is worthy of our reference. Many practices in the emergency transportation of
DG containers in Australian are also very worth our studying. They generally have
detailed dangerous goods transportation procedures. The following figure shows the
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flow chart of DG transportation in some European ports.

Figure 4.1 Flow chart of DG transportation in some European ports
(Source: Scholliers, J., Permala, A., Toivonen, S., & Salmela, H. (2016). Improving
the security of containers in port related supply chains.).

4.1.1 Germany

Germany is the overall coordinator of the internal safety management of DG container
transportation within the European Union. Germany takes the lead in the formulation
of relevant laws, regulations and norms for the safety management of DG container
transportation in the European Union. It is also more advanced than other EU countries
in the safety management of DG transportation.

(1) The system of law and regulations is relatively sound.

The system of law and regulations in Germany is relatively sound. Germany takes the
lead in the formulation of laws and regulations concerning the safety management of
DG container transportation within the EU. The main law is the IMDG Code made by
IMO. In terms of internal management in Germany, Germany's safety management of
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DG container transportation mainly starts from two aspects: First, the requirements for
the transportation of DG containers. Second, the requirements for carrying DG on
board. The requirements for the safety management of DG container transportation are
the same as those of the IMDG Code.

(2) Legislation and management are separated from each other

The legislative department of safety management of DG container transportation in
Germany is separated from the management department. The German Ministry of
Transportation is responsible for setting rules for the transportation of DG containers
and establish standards for the construction of ships carrying DG and the formulation
of relevant policies. The maritime police are responsible for supervising the carriage
of DG ships and DG in accordance with relevant laws and regulations. Therefore,
policy formulation and management of DG container in German belong to different
departments.

(3) The emergency service system is relatively developed.

It is required that the specific contents of DG containers must be reported to nearest
authorities before loading operations the report includes: the name of the vessel, the
type, quantity, and nature and destination port of the DG containers. Ships carrying
DG need to report their status to the competent authority at any time during different
periods of time, in this way the competent authority can keep abreast of the movement
of ships carrying DG always to provide emergency control and disposal of the entire
water area in the event of an accident.

The German government has established a maritime traffic management system in
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coastal waters, using modern methods to ensure the smooth flow of maritime traffic.
The German Ministry of Transportation has used the Internet to set up a special website
to implement the management of the transportation of DG at sea and improve the
safety and economic efficiency of DG container transportation.

The emergency control center is connected in real time with the local government
departments such as the fire department, etc. It also can monitor the dynamics of DG
in ports and seas in real time to carry out emergency treatment at any time during the
occurrence of DG transportation accidents. The DG Emergency Control Center at Sea
has the latest DG database in the world. The database contains the nature of tens of
thousands of DG, emergency measures and medical guidelines. The emergency control
center can inquire about the various properties of DG at any time, so that it can be
properly and quickly disposed in the event of an accident of DG container
transportation. At the same time, the emergency control center can achieve real-time
communication and exchange of information with local government departments.

4.1.2 Canada

Canada has a very comprehensive system of laws and regulations concerning the safe
management of the transportation of DG containers, and its emergency response
system for maritime DG container transportation is worth our reference.

(1) The management system is very comprehensive.

The safety management function of the DG container transportation of the Canadian
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Department of Transportation is the same as that of the Ministry of Transportation of
China. To facilitate the safe management of the transportation of DG, the Ministry of
Transportation has set up a special DG management department and a national DG
emergency center. The emergency center has established branches all over the country,
forming a DG transportation system covering the whole country.
It facilitates the inspection of DG container transportation, emergency coordination of
accidents and technical decision-making. Unlike China, the Coast Guard is responsible
for the emergency handling of DG container transportation accidents. The Canadian
DG Emergency Center has a powerful database of DG. The database contains hundreds
of thousands of DG, emergency measures and medical guidelines. In emergency
handling of dangerous cargo transportation accidents in Canada, the Ministry of
Transportation (including emergency centers), fire protection, environmental
protection, and medical care can quickly form emergency response teams. The
emergency rescue force mainly relies on private enterprises, and the fire department
has certain disposal capabilities.

Compared with the regulatory system in China, many of the contents are similar.
Especially in terms of port state control, PSC inspection procedures are complete and
strict in Canada. Canada has also joined the Paris Memorandum and the Tokyo
Memorandum, which reflects the Canadian government’s emphasis on port state
control. Moreover, the PSC officers are of high quality and have sufficient experience.
Most of them are experienced captains and chief engineers, ship surveyors and
electrical engineers at sea, and they are particularly strict about the inspection of DG
container ships.

(2) The legal system is quite complete.
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In terms of the safety management of DG, Canada has specially formulated the "Law
of DG Transportation in Canada". The requirements for the safety management of DG
containers are mostly the same as those of IMDG Code, and the level of laws and
regulations is very high to make the safety management level of DG in Canada can
reach the international advanced level. In response to DG transportation accidents, the
Canadian Department of Transportation has specifically formulated the “Emergency
Guide for DG” as a guidance document for dealing with accidents.

(3) The safety management is the responsibility of the enterprises.

Canada's DG management is mainly relied on corporate security main responsibility,
supplemented by government management. The Canadian Ministry of Transportation
is responsible for the formulation and revision of laws and regulations concerning the
transportation of DG containers, for the formulation of technical regulations and
guidance, for the participation in the activities of the IMO, and for the management of
DG in ports. The safety responsibility is entirely borne by the enterprises. Ports
formulate safety management measures in accordance with national laws and
regulations and conduct emergency drills at regular intervals.

4.1.3 Australia

The area of waters in Australia is very broad. Australia's dangerous cargo container
transportation emergency service system and emergency service capabilities are very
complete. Related practices are worth promoting in China.
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(1) Clear responsibilities among different departments.

The Safety Management Departments of DG Transportation in Australia consist of
state governments, terminal companies, petroleum development companies, and the
AMSA (Australian Maritime Safety Administration). The state government is
responsible for the emergency disposal of pollution incidents within the 3NM of the
territorial sea including the port area (oil and chemical terminals) (the Great Barrier
Reef area is under the responsibility of the Queensland Government). Pollution
accidents of DG is responsible by the terminal companies. AMAS is responsible for
the emergency treatment of pollution accidents on ships more than 3NM outside the
territorial sea. The Petroleum Development Corporation (administered by NOPSEMA)
is responsible for pollution accidents caused by oil platforms and oil relations outside
3NM of the territorial sea. AMAS is equipped with Marine Environment Division,
which is responsible for the formulation of environmental standards, the management
of national emergency plans, and the organization of national marine emergencies.

(2) Higher levels of legislation.

To improve the safety management of DG and protect the cleanliness of the marine
environment, Australia enacted the "International Maritime Environment Emergency
Response Act" in 1973. The emergency planning department is responsible for
coordinating, organizing and distributing emergency forces, disposing of marine
environmental emergencies, and clearly defined the responsibility of the departments,
the principle of emergency response, the procedure of emergency response, and the
overall arrangements for the emergency response of the Australian marine pollution
accident.
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(3) Emergency measures and emergency methods are more advanced.

The AMAS entrusts DNV-GL to assess the risk of ship pollution accidents, identify
the source of risk, adjust the emergency force, and establish a national oil spill
emergency equipment database.

According to risk assessment, AMSA targets deployment of emergency towing force,
effectively reducing the risk of ship pollution accidents. In the aspect of emergency
force, the AMSA has taken a full market solution to provide emergency response
capacity in all waters by outsourcing the way to purchase services. In the aspect of
emergency cleanup, the AMSA has also signed the agreements with the relevant port
service companies to provide emergency clean-up services by the social forces. In
terms of equipment warehouse management, the AMSA also manages and maintains
equipment in a timely and effective manner through outsourced services. AMSA uses
market-based solutions to solve the emergency force deployment, greatly reducing the
cost of management and operation, so that the management department will focus on
the decision-making and deployment, and professional forces do professional things
to ensure that emergency forces play an effective role.

4.2 Typical measures in China

The Ningbo Port and Qingdao Port are ranking the forefront of throughput of DG
container transportation in China, and have accumulated valuable experience in the
safety management of DG transportation at sea. The relevant experience and practices
are worthy of our reference.
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4.2.1 Ningbo Port.

The container throughput of DG in Ningbo waters ranks in the forefront of China, and
the safety management of DG container transportation is quite good. Its experience
and practices are worthy of promotion in Yangshan Port waters.

(1) Detailed study of domestic legislation.

After years of experience summarizing, the Ningbo MSA has gradually shifted its
focus on the inspection of DG containers from "concealed and false declaration" to
"stowage and segregation". The Ningbo MSA believes that there are certain risks in
punishing leaving port and unloading of DG containers based on the "Hazardous
Chemicals Control Ordinance". The reason for that is it believes that the competent
authority before shipment of the goods should be the port authority rather than the
MSA. However, the punishment of concealed and false declaration of containers is
based on the "Hazardous Chemicals Control Ordinance", avoiding the tracing of
suspected shippers. The first reason is that the shipper's investigation is difficult, the
administrative counterpart does not cooperate, and the communication is inconvenient;
The second reason is the legal basis for the punishment of the ship is sufficient and
operability. As for the accountability relationship between the ship owner and the
shipper, it should be resolved by itself.

The inspection of stowage and segregation of DG containers has gradually become a
focus of the safety management of DG container transportation in recent years. The
inspection mode of the Ningbo MSA is mainly to review submitted manifests and bay
plan according to the requirements of the stowage and segregation in IMDG Code. The
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Ningbo MSA focused on the detailed inspection of the segregation requirements that
are easily overlooked. In terms of Non-compliance with stowage and segregation, the
Ningbo MSA punishes in accordance with Article 86 of "Hazardous Chemicals
Control Ordinance".

(2) Promoting the inner safety management level.

The Ningbo MSA carried out in-depth research on the "One, Two, Five" project and
formed a good situation in which the relevant departments of the government, ports
and shipping companies participated together, and jointly promoted the safety
management of DG. The “One, Two, And Five” project means: One is a safe service
for berthing. Two is the issuance of two cards to the ship, namely, a first time berthing
ship safety brochure and a safety prompt card for carrying DG. Five is the five-point
management of time-limited ship inspections, frequency of dynamic inspections,
safety inspection initiative, electronic static monitoring, and effective emergency
response.

(3) Continuously improve the quality of law enforcement personnel.

The Ningbo MSA has established a three-pronged combination of teaching, research,
and practice as a talent-training model, and focuses on cultivating talents in practice.
It has established three training and education bases, namely the training and education
base of chemical ship, training and education base of container ship, and the training
base of oil tanker to train new personnel. The second is the establishment of
professional learning sites, the production of special operating manuals, topical films
for everyone to learn. The third is to set up a studying team for international
conventions and actively participate in research projects so that everyone can have
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goals and task to learn. Fourth is proper arrangement the backbone forces at the
grassroots level. Each Marine Department is equipped with a DG management
Division to maintain the long-term stability of the law enforcement team.

4.2.2 Qingdao Port.

The Shandong MSA is responsible for the safety management of DG container
transportation in Qingdao waters. The Shandong MSA has studied the “Six Questions
and Six Controls” DG management mechanism. The relevant mechanisms are worthy
of our study.

(1) Efforts to improve the level of safety management personnel for DG container
transportation

Qingdao MSA adheres to the strategy of talent highlands, adheres to the concept of
talented people who are responsible for the job, and adheres to the distribution of work
according to the needs and actual needs. The first is to establish a “theme forum”
learning mode in which the business executives take the lead and full participation,
and modularly track and study relevant conventions, laws, regulations and standards.
The second is to establish a youth talents model for research on some subjects and
successively carry out research on the "New Model Management of LPG Ship" "Longterm Mechanism Research for DG Management" and other issues.

(2) Equipped with complete equipment for on-site law enforcement personnel
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The Qingdao MSA equipped the emergency law enforcement personnel with a special
emergency kit. Because the China MSA does not have uniform standards, the
emergency kits are equipped with basic protective equipment according to the needs
of the actual work, including recording pens, oxygen meters, explosion-proof cameras,
gas masks and other necessary equipment for inspections. The special personnel are
arranged to ensure that the emergency kits are maintained and are ready for use.

4.3 Conclusion

The above-mentioned different countries or regions have the following common
features in the management of maritime DG transportation:

(1) There is a clear authority responsible for the maritime management of DG at sea,
with clearly defined duties and clear responsibilities.

(2) The safety management of maritime DG transportation has formed a relatively
complete system in terms of both legislation and law enforcement.

(3) Although some foreign management authorities started the public management
movement earlier, they have not deregulated and fully implemented marketization in
maritime dangerous cargo transportation management.

In summary, there are rich experience in the safety management of DG container
transportation in foreign and domestic waters, and the research on the safety
management of DG transportation on the sea has made some achievements. The safety
management experience are quite advanced, and the relevant experience and practice
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are worth learning from.
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CHAPTER 5
The Countermeasure and Suggestions of Safety Management of DG Container
Transportation in Yangshan Port

By reviewing many documents relating to the transportation of DG by sea, this essay
analyzed the status of maritime management and DG transportation in Yangshan Port.
Based on summarizing the advanced experience of maritime regulatory in other
countries and areas, the author believes that the specific problems in the maritime
management of DG container transportation in Yangshan Port should be improved and
supplemented in the following aspects.

5.1 Strengthening internal management and the change of responsibilities
concepts

Because the safety management for DG container transportation in Yangshan Port is
under the jurisdiction of the Yangshan MSA, which is responsible for the overall
management of DG container transportation.

5.1.1 Combing and simplifying the normative documents

With reference to foreign experience and practice and based on the various normative
documents and regulations used in Yangshan MSA, it is proposed that the Yangshan
MSA should integrate and analysis of international conventions, domestic laws and
regulations and normative documents. According to the actual situation of Yangshan
Port, it is suggested to carefully classify and summary the conventions, laws,
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regulations, and normative documents according to the declaration and management
of DG transportation. It not only facilitates on-site law enforcement personnel to carry
out inspections, but also facilitates the learning of relevant units and employees of
enterprises. Finally, it can form a professional system of documents to solve the current
problem of excessive number of normative documents and divergent management
requirements.

5.1.2 Separating duties and responsibilities of relevant authorities

Judging from the actual situation in many countries, the national transportation
administration has formulated regulations and rules for the transportation of DG, and
other administrations or departments are responsible for supervising DG transportation.
Practice has proved that this system has many advantages, which is conducive to the
division of responsibilities of relevant departments and promotes the normal
development of the transportation industry. Therefore, the Yangshan MSA should
consult with other authorities for the DG container transportation, and then clear the
respective duties and responsibilities. It will not only save many work force and
material resources, but also ensure the management of dangerous goods.

5.1.3 Changing concept from management to service

As an important government function, the safety management of DG container
transportation is not only highly specialized, but also requires a large amount of work
force and material resources in a short period during handling of DG accidents. In this
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case, the concept of public safety management should be applied through the
leadership of the Yangshan MSA to organize port and shipping companies and the
public to participate in the safety management of public affairs.
In the safety management of DG container transportation, the "public service
awareness" of Yangshan MSA should be strengthened in accordance with the public
management theory and the actual situation of Yangshan Port. The Yangshan MSA
must change its management methods, strengthen service awareness, and take social
and citizen satisfaction as its value orientation and evaluation criteria to promote the
construction of a service-oriented government. The Yangshan MSA is responsible for
serving citizens and serving the community. In recent years, the port throughput of the
Yangshan Port has increased rapidly, the DG have grown significantly, which resulted
in the hidden dangers of DG container transportation accidents have increased. Under
such a background, Yangshan MSA should enhance the emergency public service
capacity of DG container transportation and provide high-quality emergency public
services for the transportation of DG at sea (Feng Bingning, 2009, p. 67-68).

5.2 Exploring new management methods

Compared with the information system in Hamburg Port, which was mentioned in
Chapter 4, the management methods of DG at Yangshan Port are backward and the
degree of informatization is low, which results in the inefficient management of DG
transportation (Zuo Dehua, 2009, p. 47-48).

In the actual management process, there are three main reasons for inefficiency: First,
the Yangshan MSA mainly conducts management based on experience in the
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management of DG container transportation; Second, management is mainly focused
on the approval of the declaration information; Third，it lacks the information sharing
and effective contact with other management departments after the occurrence of DG
accidents. Therefore, the Yangshan MSA should make full use of scientific methods to
strengthen the informationization construction to improve the management efficiency
and ensure the safety of DG container transportation (Cui Shiwei, 2008, p. 30-31).

5.2.1 Strengthening the information sharing and cooperation mechanism

The Yangshan MSA performs the functions of management of traffic safety and
Prevention of Pollution of ship，which is directly subordinate to the Ministry of
Transportation and is not regulated by the local government. This causes local
governments lack understanding of DG management. How to establish and deepen the
cooperation between Yangshan MSA and local governments, how to improve the
awareness of local governments in the safety management of DG container
transportation are worth considering. Due to the special nature of DG container
transportation accidents, local governments are not clear enough about the emergency
response system and emergency plans. Yangshan MSA should strengthen cooperation
with local governments and help local governments establish and improve emergency
response mechanisms and systems to improve the awareness of local government
safety management.

It can be seen from the accidents of container DG transportation at home and abroad
in recent years that the causes of the accidents mainly include: 1. the quality and
stability of the DG do not meet the shipping requirements. 2. The DG packaging does
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not meet the requirements. 3. The container loading does not meet the requirements of
stowage and segregation, and concealed and false declaration, etc. (Yu Hongbo, 2008,
p. 19-20). The Yangshan MSA should carry out the system project of "building
responsibility chain and knitting safety net" in accordance with the situation of DG
transportation. It should play the active management efficiency and ensure the safety
of the area. On the other hand, the Yangshan MSA should further strengthen the
cooperation with customs, CIQ authorities, Port management department and ship
companies. It also need to study the way of data sharing with customs and other
relevant management departments, improve the hit rate of open-package inspection of
container in Yangshan Port, and increase efforts to crack down the concealed and false
declaration of dangerous cargo transportation.

5.2.2 Intelligentized and informatized management

The improvement of the service capability of the Yangshan MSA is of great
significance to the safety management of DG container transportation. Therefore, it is
proposed to strengthen the top-level design of the Yangshan MSA's information system,
effectively integrate information resources, and give full play to "intelligent
efficiency." It is also proposed to use the “Internet + government services” and
advanced technologies such as internet, cloud computing and big data to accelerate the
transformation and upgrading of public transportation of DG container transportation
in the Yangshan Port waters.

First, it is to integrate information related to the safety management of DG container
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transportation. It is suggested that Yangshan MSA should enhance the information
sharing mechanism of DG container in Yangshan Port to achieve "unified convergence,
unified management, and unified services".

Second, it should integrate the internal information of the Yangshan MSA. It is
proposed to replace "safety management" with "intelligent services" and gradually
build big data for Yangshan MSA. Through the "Internet +" technology to achieve the
organic integration of multiple business systems, Yangshan MSA can achieve the big
data support for the safety management of DG container transportation in Port waters.
It also needs to establish a classification system for DG. Based on the physical and
chemical characteristics of DG, such as fire hazards and health hazards, and the
restrictions on shipping, historical DG accidents, the consequences of DG accidents,
etc., the DG containers are divided into three levels: A, B and C. The Yangshan MSA
should gradually establish and improve the database of DG grades according to the
above recourses.

Third, law enforcement officers are equipped with "intelligent equipment" to enhance
public service capabilities. It is proposed to promote the construction of information
equipment

of law enforcement, increase the capacity of information transmission

and the upgrading of terminal equipment to meet the needs of law enforcement
personnel on-site law enforcement and improve the ability of on-site law enforcement
personnel to obtain, dispose of, and return information. It is recommended to establish
an online education platform and implement internal and external linkages to promote
the overall quality of maritime law enforcement personnel and industry practitioners.
At the same time, through the establishment of information database of the DG
container transportation, MSA can use simulation software of DG accidents to provide
the scientific decision-making and technical support for major maritime hazards.
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Finally, it should accelerate the opening of safety management information for DG
container transportation. The Yangshan MSA should fully integrate existing resources,
such as the portals, Weibo and WeChat to provide safety information of DG containers,
weather and sea state information, navigation aid information, and safety operations.
Meanwhile, Yangshan MSA should expedite the opening of safety management
information on DG container transportation, expand the scope of opening, increase the
effectiveness of opening, improve the safety management services for DG container
transportation, and provide useful public information services so that the public can
actively participate in the safety management of DG container transportation.

5.2.3 Establishing the integrity management system

Strengthening the integrity management of DG declaration units, packing units,
declaring personnel and packing inspectors is an important measure for the
implementation of the "Measures for the integrity management of ship carrying DG
declaration and container packing ". it includes that the establishment of a credit rating
management mechanism for DG carried by ships, good reputation assessment of DG
declaration units and container packing yards in jurisdictions, establishment of a
unified and standardized management model to define DG declarations and container
packing operations (Liu Chengbin, 2008, p. 14-15).

5.2.4 Increasing the sanction against the concealed and false declaration
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The use of containers to transportation DG has become a major trend in the world, so
it should be paid more attention to the inspection of DG containers. The specific
measures include carrying out open-package container inspections and intensifying the
punishment of the container, which has obvious problems in the concealed and false
declaration or packing. Once an illegal act has been investigated and dealt with, it must
be announced accordance with the law and regulations (Huang, Z. Q., 2011).
Procedural operation of control and inspection on the concealed or false declaration of
dangerous goods in containers carried by ships. China Maritime Safety). At the same
time, to give full play to the effectiveness of social management, Yangshan MSA
should establish an incentive mechanism for reporting rewards to mobilize and
improve the enthusiasm of reporting staff. In addition, by strengthening the guidance
and assessment of the incentive mechanism, the law enforcement personnel should be
promoted to increase the intensity of the inspection of the DG, and to intensify the
investigation and punishment of the illegal acts such as concealed and false declaration
(Zhang Chunyu, 2009, p. 52-55).

5.2.5 Enhancing the record management of the container yard

The Yangshan MSA should carry on the record management of the container yard
carrying DG and organize the expert review to improve the scientificity and
effectiveness of the record (Zhang Peng, 2012, p. 276-276).

The specific measures provided are as follows: First, it should establish an annual
verification system for DG yard after filing and urge the yard to rectify hidden dangers
within a specified time limit. Second, it should urge the container yard to establish the
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safety and pollution of prevention management system; personnel training and
contingency plans are integrated into the system, which can promote the programmed
and standardized management of the yard.

5.3 Improving the quality of law enforcement officers and operators of DG

5.3.1 Strengthening the training of law enforcement officers
In the process of safety management of DG container transportation in the Yangshan
Port waters, the cultivation of law enforcement officers is of decisive significance. It
is suggested to strengthen the training of law enforcement officers, create a good
working environment, and innovate the mechanism for selecting and employing. To
strengthen the construction of a safety management team for DG container
transportation, it is proposed to strengthen in three aspects: the first is to optimize the
law enforcement officers’ structure. In terms of law enforcement officers’ selection, it
should pay more attention to the combination of professional theories and practical
work and strive to cultivate professional talents in safety management of DG
transportation. The second is the innovation evaluation system and the strengthening
of management quality. It is proposed to improve the management system of talents,
gradually improve the incentive mechanism for talents, and further innovate the
enthusiasm for the work of safe management of DG transportation; the third is to
strengthen and improve the personnel training mechanism. The Yangshan MSA should
further increase the introduction of marine professionals and training of key business
personnel. In addition, it is proposed to invite the ocean-going captains, experts of
classification societies and professors of maritime universities to train the law
enforcement officers of DG container.
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5.3.2 Improving the employees’ awareness of legal and responsibility

The Yangshan MSA should pay attention to the propaganda work and deeply carry out
various forms of publicity and education activities about safety management of DG
containers.

It is proposed to widely publicize the laws, regulations and safety knowledge of DG
container transportation to the public and make every effort to announce the
importance of DG container transportation to the national economy and the serious
consequences and social impact that accidents may cause. Through many related
accident cases, it can make shippers clearly realize the serious consequences caused
by accidents due to concealed and false declaration. It can also make the carrier
improve the sense of safety responsibility for DG, encourage the crew on board to
carry out the inspection of the DG carried by the carrier and report concealed and false
declaration of the DG containers.

In education and training, the Yangshan MSA should strengthen the professional
knowledge education, training and knowledge renewal of the crew, on-site packer, DG
declarers, DG handling personnel to improve the safety awareness, technical level and
operation ability of the employees.

5.4 Improving the emergency response and service capacities
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5.4.1 Setting up the emergency response center

The Yangshan MSA should refer to the practices of developed countries such as
Canada, establish the maritime emergency response center for DG in the jurisdiction,
and set up a corresponding DG technical consultation center. From the successful
disposal of several DG accidents in Yangshan Port in recent years, the emergency
linkage and cooperation between the professional departments is one of the important
reasons for the successful disposal of the accidents. DG accidents are different from
ordinary accidents. If they are handled improperly or are not dealt with in time, they
may cause very serious consequences. The disposal of DG must rely on professional
and technical force and professional equipment to implement technical disposal. The
fire-fighting departments, professional companies, etc. are all the major forces and
backbones of accident management, have good professional quality and high-tech
chemical protection and laboratory monitoring equipment. Therefore, it should give
full play to the status and role of professional teams in handling dangerous chemical
accidents.

In the process of safety management of DG containers, the Yangshan MSA should
further strengthen communication and coordination with professional rescue forces,
and then improve the cooperation mechanism for emergency handling of DG, so that
personnel, equipment, materials, and resources can be uniformly dispatched after an
accident. It also need to share the resources and concentrate the efforts on the handling
of DG accidents to prevent the expansion of accidents.

5.4.2 Perfecting the emergency response plan and work procedures
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The Yangshan MSA should formulate emergency response measures in different
situations in accordance with the accident risk and characteristics of DG carried by
ships in the area under its jurisdiction. It also should carry out emergency drills for DG
carried on ships, and continuously improve the emergency response plans for the
accidents or internal emergency response of shipborne DG containers (Xia Pingfeng,
2012, p. 339-343).

It is suggested to establish the accident tracking, investigation, analysis and
notification system for DG carried by ships. It includes the following aspects: First,
the system should can timely track DG accidents in the jurisdiction and outside the
jurisdiction, the causes of the accidents, and emergency disposal experience. Second,
it can participate in the emergency disposal and investigation of DG accidents within
the jurisdiction, and putting forward relevant treatment opinions and suggestions.
Third, it can inform the DG operation unit, carrier companies of DG container and
ships carried DG to learn accident lessons and avoid the recurrence of similar accidents
or dangers.
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CHAPTER 6
Conclusion

This article uses literature research methods, investigation methods and data analysis
methods, applies public management theory, combines the status of safety
management of DG container transportation in Yangshan Port, and draws on advanced
experience of safe management of DG container transportation at home and abroad.
From the perspective of the Yangshan MSA, the author puts forward the safety
management measures and suggestions on DG container transportation in Yangshan
Port as follows:

It is recommended to strengthen internal management and the change of
responsibilities concepts. The specific measures are combing and simplifying the
normative documents, and separating duties and responsibilities of relevant authorities;
Changing concept from management to service.

It is proposed to explore new management methods of safe management of DG
containers. The specific approaches are strengthening the information sharing and
cooperation mechanism, improving intelligentized and informatized management,
establishing the integrity management system, increasing the sanction against the
concealed and false declaration, and enhancing the record management of the
container yard.

It is advised to improve the quality of law enforcement officers and operators of DG.
It includes strengthening the training of law enforcement officers and improving the
employees’ awareness of legal and responsibility.
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It is suggested to improve the emergency response and service capacities of DG. The
specific measures are to set up the emergency response center and perfect the
emergency response plan and work procedures.

With the change of safety management concepts of DG container transportation in
Yangshan Port to “revolutionization”, “normalization” and “modernization”, the
Yangshan MSA will make greater contributions to the construction of Shanghai
International Shipping Center in the aspect of safety management of DG container
transportation.
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